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I. A Letter from Mr Antony Van Leeivnenhoek, 
K •^. 5 concerning Coch'meel. 

Delfc <» Hoilaftd, March 21, 1704. 

A Merchant of Amfierdam writ me a very obliging 
Letter of the 7th ult. whereto betakes notice, that 
he has perus'd my obfervations abont Cochineel, and en- 
treats me in very civil term?, that 1 would pleafe to read 
hisReraarksalfo, (which he has divided infofeven parts) 
upon the fame fubjeft : I Ihall not rehearfe them all to 
you.becaufe it would take me up too much time, btit on- 
ly a few of the moft confiderable Points. 

The faid Gentleman affirms, that it u impoflible, and 
altogether incredible, that the Drug cali'd Cochineel 
(hould be (as 1 haveafferted) Flies, or any fort of Ani- 
mal endued with Wings, Head or Feet s not only if we 
confider the vaft number of em brought in every Fleet 
horn America,'^ for you'll find that two of the biggeft of 
thefe Particles, eight of the middling fort, and twenty 
of the fmalleft do hardly weigh a gold Grain, fo that in 
a pound of em, at a Medium of great and fmall, orie 
may count 102400 Particles; now in a Fleet that brings 
20cood Pounds of this Drug, what an infinite number of 
/!in ima Is muft t here be > 

Befides, (ays he, where can you find Men enough, 
who at the proper time of the year (hall catch tbefe In- 
fers, and difraember every itiflividual by pulling off its 
JHead, Legs and Wings, &c. (rj that upon the whole mat- 
ter he concludes, that Cochineel moft needs be a Fruit, or 
the Excrefcence of ibmekind of Plant.- 
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Tho I am dear in my opinion^ that Cochineel is no* 
thing elfe but the Trimk or hinder part of a living Crea- 
ture^ and was perfwaded alfo that the Cochineel Animals, 
like other Infefts, from Worms, are cbang d into Flies 5 
yet to content the above mentioned Merchant, as well as 
fof my own further fatisfaStion, I have thought fit to re- 
new my Inquiries upon tWs fubjed 5 and in fo doing, I 
muft rejeft fome of my former Pofitions, being now fully 
convincd, that the Cochineel Animals are not prodiic'd 
from Worms, but at once bring forth their owa Like- 
nefles. 

I have therefore, as well as I was able, made an Ex^ 
traft out of the Philofophical Tranfaaions, Numb. 193 • 
pag* 502 . for the Months of March^ Aprils Majf and 'Jnm^ 
where is faid as follows. 

Obfirvatiims db^nt the making of Cachinee!^ according to iht 
Account of an nW Spaniard <?/ Jamaica, that had in ed a 
great many years in thofe Farts. 

IT is there faid^ that there is a certain Plant call'd the 
Prickle Pear, or I«r^/4/^ Fig^ the Leaves of which are 
roond and thick, and tharp pointed ^ that upon the 
Leaves or Twigs of the fad Plant, are fmall Knobs or 
Protuberaiices, from whence are produced by the Heat of 
the Sun^ little Worms, that thefe Worms in procefs of 
time become Flies, in likenels to Cow- ladies or Lady- 
iMfds, as fome call em, which when they are arrived to 
their full Growth, are thus taken : To Windward of the 
Plant, on which thefe Animak are found, they kindle a 
Fire of any combuftible matter (having ftrft fpread 
Cloaths under, and round about the faid Plant) with the 
Smoak <rf which they are prefently fuffocated 5 then 
(haking the Tree, they catch them upon thofe Cloaths in 
great numbers, and with very little troub^ 5 after which 
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they rpread them abroad in a lik-^ Cloath on a Sandy 
Place, or a Stone^floor, where they are expos'd to the 
Heat of the Sun, till they are dry 'd that is^ till their fmali 
Bodies are ftirivei d up together, and rubb'd between 
the Hands, till their Wings. Legs, &c. fall off, which are 
garbl d out, and then the remaining Trunks of the Ani- 
mals are put into {hallow Co.-^er Boxes, till they be- 
come-quite dry. 

Theabovefaid Plant has no Flowers or Bloflbms on it, 
and the Fruit of it is of a fleOiy fubftance and red, and 
when it is ripe, if you handle it, your Fingers will look 
as if they were ftain'd with Mulberries. 

Some fay, that the Gochineel Worms feed upon the 
Bloifoms and Fruit of this Plant, which caufes their Bo- 
dies to be of that red colour. 

And that if you take the Seed of the Plant, or the 
dead Worms, and dry them after the above-mentioned 
manner, that Gochineel is not fo good as when thofe 
Animals have got Wings, and are then fmother'd* 

Now for my further Huisfailion, I took (everal Parti 
cles of this fame Gochineel, as well of the Jargeft as of the 
fmalleft, and having difleded them, I found that they 
had all Eggs in their Bellies, fave only one that was ex- 
ceeding fmall, and there I could difcover no Eggs. 

When I had open'd fome of the biggefk Trunks, and 
feparated the Eggs, which I took out of their Bodies, as 
well as I could from each other, and counted 'emalfbas 
nicely as I was able, I judg'd that there were above two 
hundred; and having obferv'd fcveral of them with ray 
Microfcope?, I could perceive not only a Membrane or 
Shell upon the mod of them, but alfo an Animalculum of 
an oval Shape included in the (aid Shell, and almoO: as 
big as the Shell, that contain d it; this leem'd tome at 
firft very ftrange, and a Phenomenon almoft incredible 
in fo large a Species of Flie^, as is the Gochineel. 

I 
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I fct my felf rfien-> as nicely as I was able, to difcover 
the truth of this matter, and I laboured theEgg4lieU fo 
long, till I was fully fatisfy'd^thatit was really an Aairnal- 
culum that lay within it. 

I purfudthis my operation with fo good fuccefs, that 
I did not only (eparate the Egg-fliell from the Animalcu- 
lum, but in fome of them I could perceive their Legs alfo 
orderly folded up againft their Body, and could feparate 
them from it, efpecially in fuch as were full grown 5 yea, 
in fome of 'em I did even difcover the feveral Joynts of 
the Legs} and this good fortune I had not only in one, 
or ten, but in the fpace of two days, I faw the Legs of 
a hundred Animalcula^ many of which, in my handling, 
were broken off, and lay by themfehes* 

One muft not imagin5 that thefe Animalcula have fuch 
fhort Legs as the Caterpillers or Silk* Worms, but the 
unborn ones have, in proportion to their b gnefs:, as long 
Legs, I believe, asthofe that are full grown 5 and as the 
Legs of thofe unborn Animalcula ftand clofe to the Head, 
in that part which one may call the Breaft, fo when the 
faid Animalculum lay ftretcht out at length, its little Legs 
could be juft feen peeping out of the Body. 

Thus are they miftaken, who give the name of Worms 
to thefe (at firft) defpis'd Animalcula, and the reafon of 
their Error proceeds from hence, That thro the ^yictt^^ 
ing fmallnefs of the objeft, they are not able to difcover 
with their naked Eye, whether the new teem'd Infeft be 
a Worm, or any other kind of Animal : As for the Eggs 
of thefe Animals, I think, I need tiot meafure them, for 
they that underftand Cochineel, maygnefs at their fize 
when we aflfert that 200 or more Eggs can lye in fo fmall 
a Particle of patter, as a (ingle grain of Gochinee! ^ to* 
which, if you add the confideration of the great number 
of Blood VefTels lying in fo narrow aCompafs, and that 
each Egg receives its Nourifbment and Increafe (as it 
certainly muft) by a String or Artery, yea, and that pro- 
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bably there are Veins in every String for the carrying on 
the Circulation of the Blood, how can we fufficiently ad- 
mire the D^pth of Almighty Wifdom, and how unfcru- 
table are all his Works? 

I moft notomitto acquaint you^ that the Shape of the 
Eggs of the Cochioeel-Fly, is verj like that of our 
Hen* Eggs. 

When f caft my Eye upon fome of thefe Embryos, af- 
ter I had devefired them of the Membrane or Shell in 
which they were fhut up, I obferv'd on their Head, a 
kind of a Tool or Inftrument, about a fifth part as long 
as the whole Body of the Animalculum, and at the end 
thereof a very flender point, fomething like that Inftru- 
ment which Nature hath provided thofe Animalcula with, 
that arc found upon Currant Bufties, d^^- and by which 
they get their Food (according to the Defcriptions I have 
given thereof formerly) and when they have fo done, 
they clap it to their Breafts till they have occafion for it 
again. 

From whence I infer that the Cochineel Flies do alfo 
acquire their Food after the fame manner, to wit, that 
they have no Teeth whereby to gnaw the Leaves of the 
Plant they dwell on, as Silk- Worms do, but that they 
only infinuate their faid Inftrument into the Leaves, and 
after that manner get their nourifhment. This notion of 
mine kcim to be fupported by what the old Spaniard 
faid, wz. that thefe Animalcula feed on the BlofToms and 
Fruits of the Plant, and that by thofe mtans they be- 
came red. 

From whence we may conclude, that the In feds don't 
hurt the Leaves, Fruits, nor even theBlolToois of Trees, 
as far as we can diicover, which may alfo the better 
fatisfy us, that the Cochineel Flies, with the above- 
mention d Inftrument, by boring into the Leaves, ac- 
quire both their Food and Increafe. 

I 
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I acquaintcci you before, that I had examined fomecf 
the fmalleft Particles of the Cochineel 5 n:.y only aim was 
to be fatisfy'd, (as I fuppos'd,) that they were the Trunks 
or Bodies of the Male-flie; and indeed we fee, that in 
all fmall Flies, that are produced from Worms or Mag-^ 
gots, (at leaft 'tis my obfervation) the feallefl are always 
the Males 5 and this Rule holds good alfo in Flits and 
Lice^ among which alfo^ the hinder parts of their Fe- 
male Bodies are always bigger, by reafon of their being 
fo often impregnated with Eggs 5 but when I thought 
I was fure that the little ones were all Males, and had 
foakt their Trunks thoroughly in Water, in order to 
foriie further Inquiries, I then imagined, '^that all the Co- 
chineel Flies are Females, and that hardly one fourth 
Part of 'em was arrived to their full growth, before that 
their Bodies are fiU'd with young; but thcfe are only 
Surmifes that occurred to me at that time. 

This Pofition of mine, that all the Cochineel Flies are 
Females, may feem very ftrange, and perhaps not meet 
with credit by thofe that maintain there can be no Ani- 
mal generated without a Copulation of Male and Fe- 
male 3 but they would be of another opinion if they 
had feen the unfpeakable number of Animalcula, which 
laft Summer infefted the Leaves of the Lime-trees, or thofe 
other that were found upon Currant Trees, Cherry Trees 
or Hazel-Nut Trees, all which Animalcula bring forth 
young alive, and thefe young ones being very little, have 
their Bodies fiird with other young, and are ail Females, 
and confequently there is no Copulation among them : 
thefe, when they are full grown get Wings, fo that there 
is no other Change in them, than iocreafiog in bulk, anJ 
the fprouting out of Wings. 

Now if tins be true in thefe above-mentioned Ani- 
malcula, altho they are fifty times fmaller than the Co- 
chineel !• lies, we may eafily believe the fame of thefe al- 
fo, efpecialty fince the hioder parts of all of eoi are 
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iich alike ^ in confirroation of which we may add^ that 
Eeb^ Prawns or Shrimps have alfo no Males among them. 

You may remember, the old Spaniard faid raoredver, 
that when the Cochieeel Flies are dry, they rub them 
between their Hands, and Co the Wings^ d^^. are fepa- 
rated from the remaining Trunk 5 but if he had het^n 
more exaft in his obfervations, he might have founds th >tt 
not only the Wings were thus feparated from the hia^ 
der pn of the Body, but alfo the upper part, with 
which gocsalfo the Legs, the Wings and the Head. 

And if one obferves the lower part or Belly of thefe 
Animalcula, one may perceive that it is divided from 
the upper, by nothing but a kind of a (hort ftring, no 
thicker than a Hog. Briftle, fo that one part may be ea- 
fily iepirated from the other, efpecially when the Ani- 
malcula are dryed : Now this upper and lower part of 
the Body are plac d fo near each other, that they will 
eafily appear to the naked Eye to have been always 
united. 

Furthermore the old Spaniard affirms, that the Cochi- 
neel is not fo good till the Animalcula have got Wings i 
from whence we might be apt to conclude, that the Co* 
chineel Animalcula do become Flying Creatures all toge- 
ther, juft as it happens to Silk Worms, which from Rep- 
tiles, areali changed^and that in a veryftiort time, into 
Butterflies. 

But the Cafe is quite otherwife with thefe Cochineel 
Flies ; (at leaft as fir as it appears to us) for they dont 
lay their Eggs all together, or in one day 5 but I rather 
fuppofe, that one of thefe Animalcula at one time brings 
forth twenty Eggs or young ones, and (o they require a* 
bove ten days before they can be deliver'd of all theit 
Eggs, for after I had taken 200 Eggs am of fbme of the 
Cochineel Flies, I faw exceeding mill mm ftill remaining 
in the Ovarium or Egg-neil: 

In 
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fa tny obfervatioBfi upon the Lime trees, I faw ijot on- 
ly feverdAnimaiciila that had Wings, but divers Esthers 
touch fmaller, and that in a gradual Defcent, fo f*r that 
many of tem were hatcht that very day, and thefe ob- 
fervations I did not make at one certain feafonof the 
year, but found that they continued to hatch, as long as 
the days were moderately warm. 

And fo I reckon it is with that Animalculam likewife, 
whofe Trunk or lower parts compofe what we call Co- 
chinech at leaft it ivas my opinion, after I had fuffici- 
cntly obfef v'd fcveral Grains of Cocbineel given me by 
three different perfons 5 for when I oppos'd fome of the 
largeft grains of Cochinecl againft the froalleft, (o far as 
I was able to diftinguifti by my Glafles, I found that 15 
of the fmail ones were hardly equal to one of the great 5 
and when I viewed the Powder or Duft of theCochineel, 
which I took out of the bottom of a Box, I met with 
fome Trunks of thofe Flies fo v«ry fraall, that I jiidg'd 
lOO of them unequal to one large Grain. 

Since there is not one man in athonfand, that has any 
knowledge of Cochineel, nor of the fize of its Grains, 
I have thought fit to caufe one of them to be dcilgn'd 
by ray Limner, fee Fig. I. A B. 

I took another Grain of Gtochineel, and placed it be- 
fore a Microfcope, and caus'd it to be dravyn jiift as it 
appeared to the Limner,as you may fee in Fig z. CDF FG. 
the extream Parts being defcrib'd by C, and bv £?■ , a 
feeming Orifice, which is the Part where the Siiiag ^vas 
broken off, and by which both parts of the Body were 
joynd together. 

The Concave Bows or Circles that appesr in the Co- 
chineel grain DEFG, are not natur?! bu. sdvsbtitioui: to 
the faid Grain, and proceeds unly fror: the. dryiny, or 
ChrU:' ing up ot the great number of 'tgg- th*f: lye m<hm 
the Ani aiculum 5 for if the faxd Or; invvcie ■■■VfM ih^kt 
andplumpt up with Water, thoie concave pari!* would 
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become cor vex, and be alfo more obvious to fight as 
well as the Stem of that String we juft now mentioned. 

But if you take one of the largeft Grains^ and which is 
fomewhat fiat, that part of the Trunk will not (hrink 
inwards^ the reafcn whereof I imagin to be, That the 
Animalculum, before it was kiird, had difcharg'd moft 
of its Eggs. 

1 caufed fonie of thefe Cochineel grains to be fleept 
in Rain Water about 24 hours, and then opend "em in 
the prefence of the Limner, the reafon of which was, 
that when the Eggs and the young ones in em were 
dry, they were fo {hriveFd, as I took 'em out, that it 
was impofBble for him to difcover or reprefent their 
Figiire. 

Fig. 3, H I K. fhews you an Egg with its Shell or Mem- 
brane, as it was taken out of a grain of Cochineel, 
in which Egg one might fee the young one within, and 
the Shell furrounding it. 

This Egg was drawn by the fame Microfcope, as Fig. 
2. and when we iookt upon it To long till the Egg be- 
came dry, the Shell or Membrane would become fo 
Ihriverd, that we could no longer have a diftind view 
of it- 
Fig. 4. LMN. reprefents an unborn Cbchineel Ani- 
malculum, which I had feparated [from the Egg-fhell 
with a great deal of pains 5 the Animalculum lay with 
its Back to my fight, and in fuch a pofture as to fhow 
three of its Legs. 

By Fig. 5. OP-Q RS. isfhown a fmall Particle of the 
Veflels belonging to an Ovarium or Egg-Neft, where 
one may fee divers broken Filaments or Strings, to which 
Strings the Eggs were faOned, except the great VelTel 
defcribed by R. and through which I may imagin, feve- 
ral other VefTels received their matter for the Nourifh- 
ment and Inereafe of their Eggs. 

ST 
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S T* Showsa String to which the Egg T V v^m hMoid^ 
as other Eggs were to the other Strings before I broke 
em off. 

Thefe Strings OP Q, R S. were alnioft tranfparentv and 
I could fee other fmall Particles in em, when I took 
them out of the Cochineel grain, and feparated the 
Eggs from them ; but as they begun to dry, they af- 
fumed a reddifti Hew 3 and when they were quite dry, 
they became of a light red Colour. 

Fig. 6. W X Y Z. ireprefents another AnimalcuUim » 
which I alfo took out of its Egg-lhell, and gave it prefently 
to the Limner to draw 5 in it are the Legs to be feen 
very plainly between W and X, but I could not fee that 
Leg which lies upon the Body. 

Fig. 7. A B C D. is another Animalculum clear'd of 
the Eggiliell, in which you may alfo perceive the 
Legs between A and B, 

Fig. 8. E F G H !• defcribes an Animalculum lying up- 
on aGIafs, as I had taken it two days before out of a 
Cochineel grain s Jit was not much alter'd by growing 
dry ; it had but two Legsleft^ the other being broken 
off. 

In this Animalculum appear'd^ at the extremity of 
the Head, that crooked part defcribed by G H. Which 
Ifuppofe to be the Inftrument wherewith it gets its 
Nouriihrnent out of the Leaves of the above mentioned 
A lant' 

After this I took another Animalculum with fome of 
the Bloofil-Veffels, x)Ut of the Belly of its Dam, which 
faid Animalculum was alfo partly covered with the (aid 
Biood-Veirels, and placed it before my Glafs. 

Fig. 9. KLM. reprefents a fmall part of the Blood- 
Veffels, and NOP. the Animalculum with its fix Legs, 
as far as it could be feen. 

Moreover, I faw among the Eggs that I had feparated 
from the Ovarium, (as alfo faftned to the Veilels of the 
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Ovarium) fo exceeding fmall Eggs, that a hundred of em 
were not equal in bighefs to one great Egg, and charged 
mj Limner to make a Draught of fome of thofe Eggs 
when he was viewing the Ovarium, hut he negleded to 
do it. 

In all the Cochineel grains that ever I examined, I 
found Eggs in their Bellies^ and young ones in thofe 
Eggs, hot in fome of em many more than in others 5 
and in thofe whofe Bellies are mightily ftiriveFd, I found 
hot few Eggs 5 from whence I concluded that fuch as 
had but few Eggs in em, had already brought forth a 
great many young, and would not have lived long, ac- 
cording to the Age of all fmall Flies that die foon after 
laying their Eggs. 

Now, forafmuch as thofe Animakula that are found 
upon Lime-trees, &c, have young ones in their Bellies, 
even before they come to half their growth, my bufinefs 
was to fee whether it befoalfo with the Cochineel Flies, 
wherefore I took eight of the fm^ll ones, which I judg'd 
did not altogether make more than one large grain/uch as 
is defcribed Fig. i. by A B* and fteept them over night in 
Rain- Water, and next morning i found but five that 
had fubfided, the other three being fo light as to fwim 
upon the Water which confequentiy had not penetrated 
into them. 

Out of the firft of thefe fmall grains that IdiiTedted, 
I took eleven Eggs, in fome ,of which the Animakula 
were fo compleatly forniM, that I could eafily fee their 
Legs, befides feveral exceeding fmall Eggs. 

In the fecond I could meetwith no Eggs that were 
come to their full growth. 

Out of the third I took three perfed Eggs. 

In the fourth there were none perfeft. 

In the fifth two perfeft Eggs, but always lefs. 

From thcfe Obfcrvations I conclude, that the Pro* 
duftion of the Cochineel Flies happens after the fame 

manner 
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manner asthatof^theAnimalcQla upon the Lime, Currant 
Plumb and Hazelnut Trees. 

As for what the old Spaniard faid farther^ that they 
ftifle the Cochineel Flies with Smoak as foon as they have 
got Wings, becaufc then the Cochineel is better ; this is 
not ftrange at all, becanfe when the faid Flies are ar* 
rived to their full growth, their Bodies are at that rime 
moft full of Eggs 5 from whence in my opinion is chieily 
derived that noble colour of Scarlet^ notwithflandiog 
which, Imuftneeds affirm, that moft of thefe Cochineel 
Flies (as far as I could obferve) are kiird or fmotber'd 
before they come to their full growths 

Methinks it is odd, that the Spaniard fhould not tell 
us whether they gather the Cochineel once or twice a 
year, the rather becaufe the Iflands oi Cuba, HifpmioU 
and Jamaica^ from whence it moftly comes, in compari- 
fon of our Countries, have little or no Winter ; for 
thofe Iflands lying between i8 and 23 degrees of R 
LaL the Srib, in their Winter is 40 degrees above the 
Horizon, whereas with us at the fame time it is but 14 
degrees and a half above the Horizon. 

If we had as much Summer as the aforefaid Iflands, the 
Animalcula which we call a fort of Lou(e,would fo great- 
ly endamage the Cur rant Trees with their Filthjthat there 
would be no eating of the Fruit, and yet, according to 
all appearance, the Cochineel Flies are more Prolifick 
than the Animalcula upon the Currant Trees. 

The Cochineel Flies, in all appearance, do dwell upaot 
the backer underfideof the Leaves, which defend them 
from the great heat of the Sun in thofe parts 5 and as ^!ie 
Smoak can't deftroy all thofe Flies, the few that remain 
do multiply very much in a (hort time. 

I had got about a Spconfd of Powder or Doft, toge«. 
ther Vfith fome Sands out of the Cochineel Box, and 
found that that which appeared to be nothing bat Duft 
w^s abundance of very fmall Cochineel Flies, and Come o^-: 
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ViTi folittle as if they had been juft hatched, and feme of 
\m gradoaliy bigger than others 5 there were alfo other 
lirali Particles which I judged to be the Excrements of 
the Animalcola; I faw alfo abundance of Legs with three 
Joyiits, and foine alfo that had but two Joynts, and a 
few one Joynt only ; among thefe LegSjforae had Claws 
on, which were either white^ or dark colour'dj or of a 
light red* 

I faw moreover^ fome Particles that I could not bring 
home with mt^ which I Judg'd to be the Heads of thefe 
Animakukj and other Paiticles likewife of a beantilul 
red colour^ that I fancy 'd to be the upper parts of the 
■Body s in the faid Duft there were alfo fome few pointed 
Inftruments, or rather Prickles, that were no thicker 
than a fingle hair of ones Head, among which there 
were two or three that were four times as thick as the 
refts and thefe, Iprefume, were the fharp Prickles^ 
wherewith ( as the Spamard tells us ) the Leaves were 
armed, becaule fome of them were of a bright, others 
of a darker yellow* 

Forafmuch as the faid Prickles are guarded with an 
infinite number of Teeth like Saws, I have thought fit to 
take a draught of fuch a wonderful Produd of Nature. 

Fig. 10. Q^RS. reprefents the faid Prickle with abun* 
dance of Teeth about it, and no thicker than the Hair 
of my Head, 

I was not able to difcover the Legs of thofe Animalcu* 
la, which I told you I took out of the aforemention'd 
Eggs, uolefs I had put them out of that exaft Order in 
which they lay, neither could I fee them in their natural 
difpofition, tho I took a great deal of pains to do it § the 
rtafon of which is, that the Animalcula, whilft they were 
in the Fgg, were of a dark r^d colour, and not at all 
tranfpartnr, efpecially fuch as were almofl come to their 
full growth; at laft, but with great difficulty, I could 
perceive, of fome Animakula that W€r€ in the Egg, fix 
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Legs, clifpos*d in fuch exad order, as you may have ob- 
fervid in the Aurelia of a Silk- Worm.. At the fkme 
time I difcover'd that the unborn Animalcula had two 
Horns, in which, at one time, I counted five Joynts, 
and another time I thought I faw more. 

After thefe obfervations of mine, to wit, that theCo- 
chineel Animalcula are not chang d from Worms to Flies, 
I rejed my former Pofitions, confifting herein, that the 
Cochineel Flies have no Shields wherewith they cover 
their Wings, having found among the Cochineel Grains, 
little Shields or Vagins that were black with a fmall 
round red fpot upon eachShield,whereupon I and others 
judg'd, that thefe were the Shields of the Cochineel Flies. 

The Animalcula,whofe Wings are covered with Shields, 
are all of em, as far as I knov^/, produced either in the 
Earth or in Wood, from whence they receive their Nou- 
riChment and Growth ; aad if Nature had not made this 
Provifion for them, being (hut up in the Earth or Woqd 
after that they are chang d into flying Creatures, they 
could not dig out their way without hurting their tender 
Wings. 

For having found a mongft the Cochineel grain, one of 
the aforeftid Shields upon the hinder part or an Animal- 
culum, and viewed the fame more narrowly^ I faw plain- 
ly, that that Trunk or hinder part had no Similitude 
with any of the other Cochineel grains* 

Now feeing that all Creatures from the beginning are 
made to bring forth their like, if the CochineelFlies 
had been csdow'd with Wings, it vrould have been in 
vain for the reafons above-mention'd,indeed it is neceilary 
they fliouldhave Wingsasfoon as they are full grown. 

I fent my Am^erdam Friend a Duplicat of what I have 
here related to you at length, as well as a Copy of the 
inclofed Figures^ who hm return'd me a long Letter ?ni 
anfwer thereto, M^herein he fays, that he has alfo take i 
Qco Particles out of a large Cochineel Grain, but that lie 
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cauld not after the niceft obfervations, difcover any Aoi- 
malcula in the Eggs, &c. wh(?refore he finally conclude?^ 
that what I call Blood- VefTels are analagous to the fame 
parts which we find in Cherries, Grapes, &c, and that 
what Itake for the Shell or Membrane of the Egg, are 
only the Skins that coyer the Seed, 

N0W5 tho I was entirely fatisfy'd 5 as to my own par- 
ticular, in the account I have given^ and Draughts I have 
caused to be taken of the Cochined grain, yet I differed 
fc?eral others of the largeft fort, and rook the Animal- 
cola out of the Egg-fliell, and placed them before di- 
vers glafTes infuch order^ that I could not only diftinclly 
lee the body of the Animal cuirim, with its p^rcs divided 
into feveral Circles, but the two Horns alfb, with the 
Joynts wherewith Nature has provided all thtfe unborn 
Animalcula, were as plainly vifiblcj and the next day I 
caus'd the Limner to take a draught of <bch an Animal- 
culum, jufl: as it appeared to his Eye, without adding or 
ditiiiniihieg any thing from it, which is my manner at 
all times. 

Fig. II, ABCDE^ fhowsthe Body of the faid Ani- 
malculum, B H- D L and D K the 4 Legs, the 2 other 
being bid from the fight: EF reprefents one of the 
Horns, of which we had a very fair view, the fecond 
Horn A G. was not placed in fo convenient a light, and 
confequently not fo well delineated 5 at the end of the 
Horns were three finall Hairs, which are aUb defcribed 
by F. and G. 

Thus I have given you my obfervations, concep- 
tions and conclyrfions about the Cochineel Grains or 
AottBalcuh 5 and if any body elfe (hall make any farther 
Remarks upon this fubjed, and thinks that i am mifta* 
ken in any of my Difcoveries or Inferences from xliciti, 
i ibail be obliged to *em, if they wilMet me ki:ow ir, .nl 
fiiali freely fubmit to the opinion of fuch as fliail rnake 
any better Experiments upon this bufineis of CochioeeL 
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